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CHAPTER 3 
 
 
 
 
METHODOLOGY 
 
 
 
 
3.1 Introduction 
 
 
This chapter is divided into six parts. The first part describes the particulars 
of the chemicals used in the present research works. The second part describes the 
preparation of photocatalysts and then followed by the characterizations. The 
characterization part covers the equipment and apparatus that was employed during 
the handling of the research. The catalytic activity of the prepared catalysts was 
tested on photodegradation of 2–CP from an aqueous solution including the 
analytical procedures, followed by photodegradation parameters optimization by 
response surface methodology. The last part describes the upscaling system of the 
photodegradation reaction. The research methodology was summarized in the 
research flow chart in Figure 3.1. 
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Figure 3.1 Flow chart of the research activity 
Synthesis of α-FeOOH and supported α-FeOOH on MSN  
(The α-FeOOH and α-FeOOH/MSN catalysts were prepared in 
electrochemical process using cationic surfactant as electrolyte.) 
Characterization of the catalysts 
(The physicochemical properties of the catalyts were studied using XRD, 
TEM, FTIR, BET, 29Si MAS NMR, ESR, and XPS.) 
     Photodegradation catalytic testing  
(The photodegradation activity of the catalysts  
were tested on 2–CP degradation) 
Optimization of photodegradation activity  
(The operating conditions of the photodegradation activity of the catalysts 
were optimized by response surface methodology (RSM) method using 
sequential optimization approach) 
Validation of optimized models 
(The validation of the generated models 
were done using series of confirmation 
runs) 
Photodegradation mechanism and kinetic study  
(The degradation mechanism over the catalysts were proposed and the 
kinetic for photodegradation process were studied using Langmuir-
Hinshelwood model) 
Capability study of the catalysts for intended use in industry 
(The reusability, upscaling feasibility, and degradation ability of the catalysts 
on various pollutants were studied) 
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3.2 Materials 
 
 
 The chemicals used for this study are listed in Table 3.1. The purity of the 
chemicals and the company supplying the chemicals are also presented.  
 
 
Table 3.1 List of chemicals 
Chemicals Purity Brand Usage 
2–Chlorophenol (2–CP) 99.9% Alfa Aesar Photodegradation 
Dodecyltrimethylammonium bromide 
(DTABr) 
>98% Acros Organics Synthesis 
Cetyltrimethyl ammonium bromide 
(CTAB) 
>98% Merck Sdn Bhd Synthesis 
Ethylene glycol (EG) >98% Merck Sdn Bhd Synthesis 
Tetraethylorthosilicate (TEOS) >98% Merck Sdn Bhd Synthesis 
3–aminopropyl triethoxysilane 
(APTES) 
>98% Merck Sdn Bhd Synthesis 
Ammonium nitrate (NH4NO3) 99.9% Merck Sdn Bhd Synthesis 
Ammonium hydroxide solution 
(NH4OH) 
99.9% QReC Synthesis 
Ethanol (EtOH) 99.9% QReC Synthesis 
Sodium hydroxide (NaOH) 99.9% QReC Photodegradation 
Hydrochloric acid (HCl) 99.9% QReC Photodegradation 
 
 
 
 
3.3 Catalyst Preparation 
 
 
The preparation method of the catalysts were explained in detail in this 
section including the preparation of supporting material (MSN), electrosynthesized 
